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Abstract 
Although efforts for the introduction of ICT in public health care system had begun already in the mid’ of 80s, the results 
have not yet reached the desired expectations. In order to meet the requirements of the future health care system, in the age of 
the “smart machine”, the continuous investment in IT without a clear return is unsustainable. Electronic health records are 
based on the coded data descriptions. Well known data coding schemes e.g. ICD-10, ICPC, GMDN family, have been 
successfully translated into Greek however less than a third of doctors use these schemes in the clinical IT assessment. Cost 
continues to be the biggest barrier in IT adoption; some current IT solutions are not usable, particularly for smaller public 
hospitals in Greece. Therefore, the cost of transforming paper-based data to e-patients' records does not allow doctors to share 
valuable information. In the Greek health information platform, a different approach of data exchange, across and outside the 
public hospitals should be implemented. The hospital should involve the Health Information scientists to assist the doctors in 
accessing and managing clinical information. The sharing of medical information should ensure that all core patient data 
conform to the related rules of health information resources management, and are  based on international health coding and 
classification systems. The Health Information management education and training on ICT, must be achieved and maintained. 
The health information scientists should be educated and prepared for advanced clinical applications, and should use as a tool 
the evidence-based practice, in order to provide secure access to data to those people that they “need to know”. 
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1. Introduction 
In late 2001, the European Organization for Economic Co-operation and Development (OECD), was started an 
attempt to set up a conceptual framework for the member countries – the OECD’s health care indicator project. 
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The main objective was to develop a set of indicators of health care quality across the involved countries, which 
could be used to guide the health care quality measurement. According to Jackson et al [1] the decision support 
information systems have a potential role in managing health care costs and in improving the quality of care. In 
2004, the European Parliament and the EU’s Council of Ministers passed legislation to create the European 
Centre for Disease Prevention and Control (ECDC). The need for public health cooperation is particularly acute 
in the EU, where economic integration and open frontiers, mean millions of people passing through cross-national 
borders every day. Much attention has been focused to develop policies in collecting and publishing data for 
conducting international comparisons across countries [2]. 
During the past five years, many articles and reports have been written about the e-health, and especially were 
focused on the effects of using Internet for the delivery of healthcare. The health care systems of the future, in the 
age of the “smart machines”, should invest in IT.  Many of today’s electronic health records are stored in a variety 
of sources, using various operational systems and file formats. Such records are based on the pioneering work 
done in University Medical Centers that give their product to major public clinical care organizations. New 
technologies in Public Health Information are very important for long term planning. The focus has remained on 
data creation in a coherent environment in the framework of the national health system, instead of using the 
evidence-based management. Of course, the largest part of the evidence-based management supports the clinical 
activities. This is an old idea that goes decades back; however, it gains attention among the researches and the 
popular press, as a tool to address concerns about health care costs and quality. The integration of the data into 
decision support structures will enable the health Ministries in every EU country to provide timely responses to 
priority information requests.  
2. Medical e-Coding System  
Various documents e.g. patient discharge letters, laboratory examinations’ results, and preoperative diagnostic 
protocols could be classified by using codes contained in a Standard Classification Scheme – SCS (e.g. the ICD 
list). The selection of the correct SCS-code (e.g. the ICD diagnosis) is a difficult task for physicians.  
2.1 ICD-Codes, DRGs 
Early in 1978, the WHO defining standards for classification and terminology were used in health care 
information systems. Representative examples were the International Classification of Diseases (ICD), the 
International Classification of Functioning and Disability and Health (ICF), as well as the International 
Classification of Procedures (ICPM). The Diagnosis Related Groups (DRGs) classification system is payment 
mechanism for health system providers across countries. The DRGs were started in the USA in 1983 and were 
developed for inpatients, but now, they are used also for ambulatory and long-term care.  
The classification systems provide specific diagnosis and treatment information that can improve quality 
measurements and patient safety. The use of health information management in public health produce better 
medical and patient data, supports accountability and quality improvement through performance measurement 
and evidence decision making. Currently, the ICD-10 codes are more specific, which means there is a potential 
understanding of outcomes and quality data.  
2.2 What is the Medical Coding  
In telecommunication, and information theory, codes are sets of letters and/or numbers that are used to 
represent signals and for storing and communicating data. In the health care sector, the code numbers are detailed 
in order to transform narrative registry data descriptions of population diseases, healthcare procedures and 
injuries into numeric or alphanumeric designations. Generally, the healthcare coding systems e.g. HCPCS (the 
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Healthcare Common Procedure Coding System) and codes form a standardized "language" for describing items, 
procedures, and services. 
2.3 Global Use of ICD-10  
    In most of the EU countries, the e-health coding system has been started since 1991. The last version of ICD-
10-CM is published in 42 languages. It has the capability to readily expand and capture new procedures for 
diagnosis coding, used for inpatient and outpatient. The ICD-10-PCS code will continue to be used for outpatient 
procedure coding. Although most countries use the last version of ICD-10 for clinical and billing purpose, USA 
continues to use the ICD-9 version. Early in 2012 in Greece, 132 hospitals of the Greek Healthcare System 
(NHS), -in the framework of the proposed changes in the Patient Reimbursement system-, have officially 
implement the last version of ICD codes. Table I depicts some ICD-9 codes and the related diagnosis. 
 
                             Table I Example of ICD-9 code 
ICD-9 code  Diagnosis  
155  Malignant neoplasm of liver and 
intrahepatic bile ducts  
155.0  Malignant neoplasm of Liver, primary  
155.2  Malignant neoplasm of Liver, not 
specified as primary or secondary  
157.8  Malignant neoplasm of pancreas, 
Other specified sites of pancreas  
197.7  Secondary malignant neoplasm of 
Liver, specified as secondary  
 
     The experience of years from the application of the Hospital Information Systems (HIS) has revealed major 
difficulties. A major one is that physicians feel quite unhappy because they have the duty to select the correct, for 
each patient, ICD-9 diagnosis, looking at thousands of possible ones [3]. The patient discharge letters and other 
documents can be thought as a narrative that describes in more detail the ICD diagnosis. Various studies 
investigate methods that offer to the physicians the opportunity to semi-automatically match a document e.g. a 
patient discharge letter against the ICD-9 list and retrieve the most likely ICD-9 diagnosis for each patient case. 
So far, we have two main methods to help users select the correct ICD-9 code for a patient discharge letter: The 
traditional Information Retrieval solution and the more sophisticated data mined classification rules. It seems that 
the health information scientists should play an advanced role in such semi-automatic processes.  
 
3. Health Information Systems in Greece 
   The Greek Healthcare System (NHS) was established in 1983, to provide hospital, emergency pre-hospital and 
primary health care services on a national basis. Although many national ministries are involved in or influencing 
the national e-health policy, the Ministry of Health and Social Solidarity (YYKA), affects mostly the national e-
health policy. The NHS is a mixture of the public contract and public integrated models, according to the 1992 
OECD countries taxonomy proposed by Kelley [4], where the financing is provided by a combination of social 
insurance and general taxation and services are offered by the public or private sectors. Regional health 
authorities have been established since 2001, and are currently named DYPE (Administration of Regional Health 
Services).  
    In June 2006, the Hellenic Ministry of Health and Social Solidarity launched the national strategy for quality 
and safety of Health care Services that are based on the principles of the knowledge society. Quality and safety of 
Health Services constitute strategic objectives. The establishment of a National Health Information System 
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(NHIS), a system for organizing health related information, is the most fundamental requirement for quality and 
safety. The main objective and priority of the NHIS is the Electronic Patient Record (EPR). 
3.1 Objectives  
    At present, the main objectives of NHIS are to improve patient care, and make patients information from all the 
national hospitals available through a hospitals network. Public health policies in Greece focus on the 
implementation of a national health network. These include the development of basic infrastructures, electronic 
services and standards, as well as actions of project administration and management. One of the most 
development actions is the core infrastructure of NHIS, which is supported by the environment of IASYS [5]. 
This strategy, published in June 2006, entitled “Quality and Safety of Health Care Services in an e-Government 
Environment”, especially emphasized on e-health strategy and on a patient document portal. The results of the 
latest study by the Hellenic Observatory for the Information Society [6] showed that there is also a need to 
develop an integrated strategic e-health project for: 
a. an information system for the national ambulance service 
b. a national blood bank information system 
c. a primary care information system 
d. an information system covering transactions between hospitals and insurance organizations on patient 
charges 
e. a smart card-based  health insurance project 
f. medical libraries-health portals 
g. documentation centers 
Although, efforts for the introduction of ICT in public health care settings had began already in the mid’ 80s, 
the results up to now have not yet reached the desired benefits. Also, recent results by the National Statistical 
Service of Greece [7] and by the Ministry of Health and Welfare (homepage: ESY.net)† found that in an average, 
Greek hospitals generate up to two million images every year, and their archiving has become a major problem. 
Computerized record keeping in primary private care is increasing with significant differences in general practice 
record keepings. In primary public care most, if not all, of the existing image database systems are experimental 
or prototype, depending on whether the doctors use paper records, computerised records, or a hybrid system. 
4. Conclusions 
Even if the National Health Care system has planned to provide total coverage to the population on the basis of 
the principles of equity, equal access to health services for all and social cohesion, as much about the patient as 
possible at the point of care, many problems plague the current information management. Less than a third of the 
doctors are involved in the clinical IT assessment and the purchase process offered by the Information 
Management system in their Hospital/Organization. Cost continues to be the biggest barrier for the IT adoption. 
Moreover, some current IT solutions are not usable, particularly for smaller public hospitals in Greece. The 
transformation from paper-based data to e-patient record is expensive and this fact is an obstacle for doctors to 
share information. Despite the hostile economic environment and the administrative downgrade, the Medical 
Libraries in Greece have to be credited as a main factor for the high index of the research production. As the 
technology grown, the role of the health information scientist to manage data has expanded to cover from paper 
formats to electronic records. The expertise of the HIM professional is a strategic factor for each function of the 
public health system. It would be wrong to disregard that keeping a high level of health scientific research over 
 
†ESY.net is available from the URL:http://www.yyka.gov.gr/articles/esynet/311-esy-net-eisagwgh-stoixeiwn-monadwn-ygeias  
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the past five years of recession was merely the outcome of the establishment of novel HIM infrastructures in the 
years of prosperity. It is anticipated that resolving chronic administrative problems could significantly improve 
libraries effectiveness and productivity.  
The HIS professionals serve an important role in the standardization, documentation, analysis, and review of 
medical data. In the framework of the health national strategy, the data coding is based on ICD10, ICPC, and 
GMDN family e-health codes. The Data Coding has been successfully translated in Greek language; but before 
share and receive medical information, it should be ensured that all core patient data should follow the rules of 
health information resources management. Data should also be based on international health coding and 
classification systems, in health applications on national level, as it has planned for standards compliance [8]. 
Health information management education and training on ICT must be achieved and maintained [9]. The 
advanced role of health information scientists is an effective way to provide secure access to clinical data for 
those who need them. Therefore, there is a need for well educated professionals prepared for advanced clinical 
applications and evidence-based management. 
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